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° uuuule aeita-wmg is barely visible from side. 

A-ll Proven in Reconnaissance Missions 

Washington— Lockheed A-ll is n A/î„„i, j e ■ i . 


■i"<l other dràktoto?SStî*ÎT ,, ^ , -^i : , IOns ‘ ranÊe «“"naissance; 1 
its size, range and ^ ° f 

szzsr* missio,,s ' Top ** siæs; 


First public disclosure of the A-ll 's r in 1958 for tbl xi ? T 

existence vvas made on Feb 29bvP m i ' rJ •> t? r “I e U ' 2 succcssor, with 

*"t Johnson i„ his firs, îiK SSa*/'' W "* Div " B »«"S. ™<l 

viscd nress mnfr.ro,,o„ i i t 7 . , Nortli American as its competitors. The 

A-ll nPVplnnmant 
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viscd press conférence hère. Hé said 
n lc ^ 1 hnc ] hccn tested in sustained 
fl.ght at speeds grcater than 2,000 mph. 
nt altitudes above 70,000 ft. 

The A-ll, which is a Lockheed Air- 
cratt Corp. désignation and not a mili- 
tary identification, lias been under de- 
velopment since 1959 as a successor to 
tue U-2 reconnaissance aircraft that flew 
immoles tcd over the Soviet Union, 
China and other Iron Curtain countries 
for four years between 1956 and I960. 
Lockheed won a J * ' 


a i U j , us com pctitors. The 

A-i 1 development project was headed 

Ja,mson ’ wh ° dé- 
signer! the U-2 in the sanie maximum 
secunty area of the Lockheed Burbafik, 

Works ” P ant kn ° Wn as '• thc ''fHcônk-': 

The first A-ll was tmcked” in sub- 
assembhes from Burbank to a secret 
Nevada base known as “The Ranch" in 
1961 m a sériés of specially-built vehi- 
cies. It was assembled and flight-tested 
from tins base late in 1961 — 


^ me and 1960. from this base late in 196 a S '7 ™ 


began. At least eight A-l 1 aircraft bar 
been operatmg from this Nevada lia; 
during the past two years. A total t 
50 aircraft are on order. 

Like its predecessor, the U-2 tli 
Lockheed A-ll has been optimized fc 
maximum specd at maximum possibl 
altitude rcaching its top speed slightl 
a ] 30vc 70 ’ 000 ft - a nd retaining speei 
above Mach 2 up to 100,000 ft. It i 
the first nnlitary aircraft in the world t< 
achieve sustained Mach 3 flight, and i 

he tt r r S A C C sitlcrab,y in excess 0: 
aii U ’ 2 r S 4 ’ 000 ' ni1 ' capability. The 
A-ll airframe design draws heavily on 
Bie technology of the North American 
A-i 5 research aircraft, which has 
reaciied a maximum speed of 4 104 
fn^.foyhortperiods, co, nbined with 
Lockheed s earlier supersonic expérience 
! lP-KM Macif 2 intercepTo™ „1 
hiclc 17 hypersonic ra,n jet research ve- 
Tlie A-ll design, like that of the 

in structural strengtli and its han- 
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LOCKHEED A-l 1 (thrcc-vicw, above) drew cxtcnsivcly on X-15 tcchnology. Similaritics can bc sccn in thc fin configuration and fuse- 
lage bulgcs on thc Macli 8 X-15A-2 (below), whicli is the rebuilt No. 2 X-15 reccntly rollcd ont by Nortli American. Liquid liydrogcn 
tanks, plumbing, and attachinent points arc added for testing of extcmally mounted ramjets and other experiments (AW Fcb. 17, 
p. 116). Other changes inclnde addition of an extemal 757-gal. liquid oxygen tank and a 1,041 anhydrous ammonia tank. Thcse extcmal 
propcllants push thc vchicle to a specd of 2,000 fps. at 70,000 ft., after which internai propcllants then continue accélération to 8,000 
fps. in level flighl at 100,000 ft. 
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- clhng capabiftfiprtovtecJdFÇjPcRPtel^?. 

“ 1S a rçlatively light aircraft structur- 
ally for ifs performance range and bas 
an cxtremely liigh power-weight ratio. 

1 bc A- 11 airframc is constructed pri- 
marily of titanium alloys including wing 
spars, skin and small hardware such as 
rasteners, nuts and bolts. Thèse alloys 
inclucîe combinations of titanium witb 
aluminum, vanadium, tin and molyb- 
denum. The turbojet cngincs also use 
considérable titanium. Steel honcycomb 
is also used. In dcscribing tbe A-l 1 
President Johnson said: 

“One of the most important techno- 
logical achievcmcnts in tliis project has 
been the mastery of the mctallurgy and 
fabrication of titanium métal which is 
rcquircd for the high températures ex- 
peneneed by aircraft travelling at more 
tlian thrcc times the speed of sound.” 

T lie basic A-l 1 design has gone 
through several refinements, as indi- 
cated by photos relcascd by the Wliite 
Mouse of two different aircraft configiir- : 
ations, botli using the same temporary 
identification number panels, apparentlv 
for sccurity rcasons. The aircraft, shown 
m fiight, apparcntly is an earlicr proto- 
type and has a larger porthole for the 
t nrd crcw member. The other version, 
shown on the ground, has a smaller 
porthole behmd the cockpit and minor 
différences in the engine afterburner 
configuration and thrust reverser ports. 

Bulk of the fuselage is devoted to fuel 
tanks with a sloping concavc-convex 
iainng running along both sides of the 
fuselage to house engine and flight con- 
tiol Systems cables, and to provide an 
acrodynamic lifting surface. This fair- 
mg runs from the point where the nose 
tadorne ends to the point at which the 
engine nacelle supports join the fuse- 
lage. The two-man cockpit is similar to 
the earlier X-15 design with relatively 
small, heat-resistant glass panels. 
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mg that liouses a drag parachute to help 
brake landings. The tricycle gear uses a 
triplc-tircd main gear retracting inward 
mto the wing roo:s wliile the doublc- 
wheelcd nose gear retracts forward into 
the fuselage. 

The A-ll has a razor thin, double- 
delta wing rcflcctirig the aircraft's opti- 
misation for its maximum performance 
level. On one version of the A-ll 
the wing appears to hâve considérable 
conical camber, while ôn another ver- 
sion it appears to bc “washed out” in 
the area where t lie angle of sweep 
changes. The type of wing and angle of 
the engine diffusers indicatcs that the 
A-l 1 cruises at a high angle of attack at 
its maximum performance speed and 
altitude. 

The A-ll is powered by two Pratt & 
Whitney J58 turbojets with convcrging- 
diverging afterburricrs and thrust re- 
yersers. This model J58, designated 
JT11D-20B, produecs about 34,000 lb. 
static thrust with afterburning. After- 
burners appcar to be the short type 
usablc prima rily for takeoff. The 6 -ft.- 
dia. engine intakes hâve a large fixed 
conical diffuser rather than variable 
geometry intakes, indicating again the 
optimization of the configuration for 
high-speed, high-altitudc performance. 
Spécial fuels are used. 

The J58 was developcd under Navy 
sponsorship at Pratt & Whitney Air- 
craft’s Florida Div. at West Palm Beach, 
although production has been shifted 
pack to thc Connecticut plants since 
hquid hydrogen rockets became the top 
pnonty of the Florida Div. A fan-burn- 
mg version of thc J 58 has been pro- 
posed for the U. S. supersonic transport 
program by P&W (see p. 29). 

The J58 originally was planncd for use 
in the nuclear aircraft program, and 
Iater was designated a backup engine for 


powers the North American B-70. 

The A-l 1 was designed primarily to 
carry a heavy load of photographie and 
clectronic reconnaissance equipment. 
Sonic of the sensors for thèse Systems 
arc mounted extcrnally on two pylons 
extending below cach engine nacelle. 
Other antennas arc mounted under thc 
fuselage. Plie A-l 1 is equipped with an 
astro-incrtial guidance System for long- 
range navigation. 

After Lockheed won thc A-ll con- 
tract in 1958, unusual sccurity mcasurcs 
were enforeed to préserve sccrecy of the 
project. Among thèse sccurity mcasures 
were dummy corporations to deal with 
sub-contractors, use of unmarkcd trucks 
to pick up parts and materials, cash pay- 
ments for supplies, and air-lock type en- 
trances and exits from the “Skonk 
Works” facilities. 

The unusual A-ll configuration has 
been spotted by airline pilots and USAF 
Air Défense Command F-104 interccp- 
tors during its fiight test program, but 
tight sccurity clamps were applied to 
each spotter. 

The A-ll was also being picked up 
with increasing frcquency on air traffic 
control radar operated by the Fédéral 
Aviation Agcncy, and was giving rise to 
another rash of “flying saucer” rumors. 
The public announcemcnt of the A-ll 
probably indicates a wider dcploymcnt 
of the aircraft from tlie maximum sccur- 
ity base in Nevada, which would niake 
it diffïcult to continue denying the ex- 
istence of the radical new configuration. 

Like its U-2 predecessor, the A-l 1 will 
probably find wide application as a 
rescarch aircraft and as a flying ' test 
bed for such advanced Systems as the 
Hughes Phoenix missile and fire cqntrol 
J Jcm g developed for the joint 
USAF-Navy F- 1 1 1 , and missile and 
space vehicle guidance Systems. 
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McNamara, Congress Differ on A-ll Rôle 

Bv Georpe G W.'l eon 


By George C. Wilson 

Waslnngton-Dcfense Secretary Robert S. McNamara last week put him- 

by flTtlvcledZir^r i°n Cy mCmberS ° f con S ressional ™litary committees 
mid ïevond b t g l , m ' S “ in u terce P tor ’ * « being developed as such, 
îrxT Ü t 1 iave nothin g further to say on its use ” 

McNamara further confused the in- - 

fi “ .f°”8'f ss * production, pMieuhrly by thc pto- 

tor was rcally for accelcrating develop- 
ment of tlie Lockheed Mach 3.5 A-ll, 
not to start on a new aircraft. 

“They wished to use the additional 
funds on the IMI” (improved manned 
interceptor), McNamara said, “not pri- 
rnanly for development of the airplane, 

wllirn tlÇ von rion — 1 
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the fire control System for which funds the A-H t] ^ y . re S ardcd 


-7 — — wiv vi^vciupineur or 
tlie hre control systcni for which funds 
are alrea.dy provided in the budget and 
to purchase certain other long-lead ma- 
terials associatcd with production. It 
was for this purpose that they wished 
to reallocate $40 million with the De- 
fense Dept. budget.” Ile refused to say 


veloped as one. 

Tlie Ilouse recommendation to ear- 
mark $40 million for an advanced in- 
terceptor was dropped in the House- 
Senate conférence on the Defense Dept 
authorization bill (see p. 21 ). 

In short, McNamara went further 
than President Johnson in portraying 
the A-ll as an interceptor. But key 
lawmakers told Aviation Week & 
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the A-ll as an advanced U-2 or as a 
rcsearch vehicle, and therefore sec no 
need to abandon the drive . for an ad- 
vanced interceptor immcdiately and 
certainly not for thc advanced manned 
P™ 0 " strike System (AMPSS), 

^ 5 cNa , nlara rc 8 arcls as prématuré 
(AW Mar. 2, p. 25, 29). 
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influence on congressional funding was 
typified by a leader on the IIousc dé- 
fense appropriations subcoinmittee, wbo 
said: “We certainly bave known about 
tbc A-l 1 for years. But tliis projcct is 
independent of the question about 
whether we need a new bomber and 
intcrccptor.” The fact that Ilouse 
members fully informed about the A-ll 
still voted to authorize $52 million for 
the AMPSS and $40 million for an ad- 
vaneed intcrccptor is évidence of tliis. 

Chairman Richard B. Russell (D.-Ga.) 
of the Senate Armed Services Coinmit- 
tee said on Mar. 1— the day after Presi- 
dent Johnson discloscd the A-ll— that 
its existence was the rcason his commit- 
tcc refused to go along with the Ilouse. 
and authorize the intcrccptor money. 
But the assumption that the A-ll would 
satisfy the Air Force’s désire for an in- 
tcrccptor is already being challenged. 

House View 

Chairman Mclvin Price (D.-Ill.) of 
the Ilouse Armed Services research and 
development subcommittcc is among 
thosc who voted for the interceptor 
money. Ile said the A-ll justifies the 
Scnatc’s action in denying the intercep- 
tor funds until the situation can be 
studied further. Movvcver, lie stressed 
that the A-ll cannot be regaxded at tliis 
finie as an intcrccptor. Ile said his own 
subcommittcc plans to investigate the 
feasibility of making the A-ll an inter- 
ceptor. 

Askcd whether the A-l 1 could satisfy 
demands of tliosç in Congress for an 
advaneed strategie aircraft, Rep. Price 
said: “It is not the complété answer. It 
furnishes a platform for where we go 
fi om hère.” Rep. Leslie C. Arends (111.), 
ranking Rcpublican of the House 
Armed Services Committee, said it was 
too carly to know whether the A-ll 
could fulfill the interceptor need, but 
added that it certainly did not change 
the bomber picture. Similarly, a rank- 
ing Rcpublican on the Ilouse defense 
appropriations subcomniittee empha- 
sized that it appears the A-l 1 might be 
adaptable to a number of missions, de- 
pending on wliat further testing and . 
military strategy dictâtes. 

Thèse appear to be the major political 
rcsults of the A-ll disclosure: 

• Congressional drive to finance devel- 
opment of an advaneed interceptor lias 
lost its sensé of urgency, but was not 
dcrailcd altogethcr. Tliis promises to 
delay the appropriation of anything like 
the $40 million the House authorized 
until the A-ll as an interceptor is as- 
sessed. But Congress would approve 
reprograming funds to develop an inter- 
ceptor in Fiscal 1965 if the Administra- 
tion suddenly changes its mind about 
the need for it. 

• Campaign to spend Agf|ârfc l ÿé l d I1 FWr 
bomber than the $5 million in study 


A-ll Suppliera 

Among major supplicrs for the Lock- 
heed A-ll Mach 3.5 spécial mission air- 
craft arc: 

• Pratt & Whitney Aircraft, Nortli 
Ilavcn, Conn., J-58 turbojet cngincs. 

• Garrett AiRcscarch, Los Angeles, cn- 
vironnicntal control System. 

• Bendix Piouccr-Ccntral I)iv., Daven- 
port, Iowa, instruments. 

• Honeywell, Minneapolis, flight control 
System. 

• Lockheed Electronics Co., Plainfïcld, 
N. J., avionics componcnts. 

• Sundstrand Corp., Denver, liydraulic 
System. 

• Exotic Metals Products Co., Pasadena, 
titanium alloys. 

• Bridgeport Brass Co., Nilcs, Ohio, 
titanium alloys. 


money MeNamara is requesting for Fis- 
cal 1965 will continue unabated, be- 
cause a large segment of Congress, sup- 
ported by tf|e joint ebiefs of staff, feels 
the U. S. is planning to abandon 
manned bombers in favoi of missiles 
too soon. So the Air Force still lias a 
better-than-even chance of getting more 
AMPSS money, espccially since Presi- 
dent Johnson has portrayed the A-ll 
as an interceptor rather than a bomber 
and will not want to antagonize Con- 
gress by refus ing to spend any of the 
extra money appropriated (AW Jan. 13, 
p. 25). 

• The new aircraft weakens cri tics of 
the Administration’s no-new-start pol- 
icy on major wcapons, but strengthens 
the hand of those who bave assailed 
'McNamara’s F-lll (TFX) decision. 

President Johnson said Feb. 29 that 
“one of the most important tcchnical 
achievements in tliis projcct has been 
the mastery of the metallurgy and fabri- 
cation of titanium métal which is re- 
quired for the higli températures ex- 
perienced by aircraft traveling at more 
than tlirce times the speed of sound.” 
In contrast, MeNamara rejected the 
Boeing design for the supersonic F-lll 
partially on grounds of the proposed 
use of titanium (AW Mar. 25, p. 24). 
In a statement filcd Mar. 13, 1963, 
with the Senate Permanent Investiga- 
tions Subcommittee, MeNamara said: 

Titanium Use 

“The third area in which the Boeing 
approach involvcd greater development 
risks was its extensive use of titanium 
in its wing carry-through structure. We 
hâve had some expérience in the use of 
titanium in other Department of De- 
fense weapon Systems, but mainly in 
beat-rcsistant applications and where 
high stress levels in thick plates are not 


fatigue design propcrtics of titanium, 
in the thickncss Boeing proposed to 
use in the wing carry-tlirough structure, 
is very limitcd, and that tliis raiscs the 
question of the advisability of using 
sucli thickncss. 

“The report further commcntcd that 
the cffcct of température on structural 
details, espccially in the aluminum-to- 
titanium splicc, can be cxpcctcd to be 
quitc pronouneed in producing métal 
fatigue. And the report concludcd the 
Boeing fatigue test program showed 
lack of realism. In fact, Col. (Charles 
A.) Gaylc, the TFX System projcct offi- 
cer, sent a letter to the compcting com- 
panics pointing out that, in the judg- 
ment of the Aeronautical Systems Div., 
it was not advisable to use titanium in 
fîttings which are subjcct to heavy sec- 
tion areas bccausc of a lack of data 
relating to sucli use. If Bocing’s pro- 
posed use of titanium did not work out 
and heavier Steel had to be used to re- 
place the lighter métal, I rcalizcd that 
not only would the opcrational capabili- 
ties of the Boeing plane suffer, but ad- 
ditional costs would be incurred.” 

MeNamara said that General Dy- 
namics, which won the $7-billion F-l 1 1 
contract, did not propose “rclativcly un- 
usual applications of an exotic métal.” 

The successful use of titanium in the 
A-ll (see p. 16), even in fîttings, is 
being cited to assail the F-lll decision. 
Chairman John L. McClellan (D.-Ark.) 
of the Senate investigating subcomniit- 
tee said, “they’re in trouble on the 
TFX and I know it.” Air Force Sccre- 
tary Eugene M. Zuckert admitted dur- 
ing recent congressional liearings on his 
budget that the Navy 'was ' dismayed 
about the heaviness of the F-lll. Zuck- 
ert has named a committee to study 
the problem. Ironically, the only solu- 
tion may well be more extensive use of 
lighter titanium. 

McClellan's Opinion 

“It will . corne as no surprise at ail,” 
Sen. McClellan said, “that the Penta- 
gon officiais who rejected titanium in 
the Boeing design will soon approve 
and order its use by General Dynamics 
in the TFX plane.” He said “it has 
long been known that tliis métal has 
been used safely.” 

The Johnson Administration, antici- 
pating that interprétation about the suc- 
cess with titanium on the A-ll, lias 
issued tliis statement: “It was spcci- ' 
fically because of the technical knowl- 
edge obtained in the A-l 1 program that 
it was possible to evaluate the problems 
involved in Bocing’s use of titanium, 
and to draw that conclusion.” Govern- 
ment soürces said it was correct to infer 
from this statement that the govem- 
ment felt it knew more about the prob- 
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